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(54) WITHSTAND-VOLTAGE TESTING METHOD OF SOLARLIGHT POWER GENERATION PANEL 

(57)Abstract: 

PURPOSE: To prevent the generation of a spark when the terminals of a 
solarlight power generation panel are short-circuited or opened by a simple 
means. 

CONSTITUTION: A withstand voltage test is conducted by connecting a 
testing device 10 between a pair of terrninals P, N of a solarlight power 
generation panel 1, in which a large number of solar cell modules 2 are 
arrayed under a connected state, and applying test voltage between the 
solarlight power generation panel 1 and the ground under the state, in which 
the terminals P, N of the testing device 10 are short-circuited, in the 
withstand-voltage testing method of the solarlight power generation panel. A 
switch 1 1 capable of switching DC generated currents generated in the 
solarlight power generation panel 1 is connected between the terminals P, N 
of the solarlight power generation panel 1 under an open state, and the switch 
1 1 is closed and test voltage is applied. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the proof-pressure test method of the photovoltaics panel which carries out the 
withstand voltage test of the photovoltaics panel made to arrange where many solar cell modules are connected in detail about the 
proof-pressure test method of a photovoltaics panel. 
[0002] 

[Description of the Prior Art] Generally, the photovoltaics panel 1 constitutes the photovoltaics system which realized the electric 
power supply to a load 5 by connecting mutually electrically, where many solar cell modules 2 are had and juxtaposed by the 
predetermined array relation on a stand, as shown in drawing 8 , and making it link with the system power supply 4 through the 
power conditioner 3 containing an inverter. 

[0003] Usually, at the time of the shipment from works etc., the photovoltaics panel 1 used for this photovoltaics system is 
conveyed and installed in many cases at a spot, after performing the withstand voltage test in commercial frequency, and only 
what was judged to be an excellent article has decomposed the part. Although it is used at the time of installation at a spot after 
assembling the photovoltaics panel 1 as a finished product, it precedes making it link with the system power supply 4, and is 
made to perform a withstand voltage test by individual operation on the other hand again about the photovoltaics panel 1 after the 
assembly. 

[0004] The withstand voltage test of this photovoltaics panel 1 short-circuits between the terminals P and N of the couple which 
connected and drew each solar cell module 2 with lead wire 6 etc., as shown in drawing 9 , it connects a testing device 7 to 
terminal P[ or N] of the photovoltaics panel 1 in the state, and is made to perform the withstand voltage test of the photovoltaics 
panel 1 by impressing the predetermined test voltage E from a testing device 7 between terminal P[ or N], and the ground 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the photovoltaics panel 1 mentioned above is always in a power 
generation state by solar radiation after the assembly in a spot, and is in the state where power generation voltage was built among 
the terminals P and N. Therefore, since sparks occurred in a part for the connection of lead wire 6 and Terminals P and N, 
Terminals P and N were damaged or the operator burned himself when it was going to short-circuit between the terminals P and 
N with lead wire 6 on the occasion of the withstand voltage test of the photovoltaics panel 1 , this problem was the same, when 
removing lead wire 6 from Terminals P and N and opening between the terminals P and N. These generated sparks will be in a 
very dangerous state, if it does not disappear easily but continues, since power generation voltage is a direct current. 
[0006] As a means for canceling the fault mentioned above, it was difficult to shade a panel side by the photovoltaics panel 1 with 
a large power generation capacity, since the panel area is large, although what is necessary is just to make it not expose the 
photovoltaics panel 1 to a solar radiation state, and since the restrictions also with time also carrying out in the state of pitch-black 
darkness, such as night, were received, it was unsuitable. 

[0007] In addition, although there was also a method of impressing test voltage only to one terminal, without short-circuiting 
between the terminals P and N besides the method of performing a withstand voltage test where between the terminals P and N of 
the photovoltaics panel 1 is short-circuited, there were the following problems in that case. That is, it will be superimposed on the 
power generation voltage generated on the photovoltaics panel itself which was mentioned above in addition to test voltage by the 
other-end child who does not impress test voltage, and it becomes difficult to realize a highly precise withstand voltage test. 
Moreover, in order that the voltage detected by the testing device 7 might be dependent on a solar radiation state, temperature, 
etc. of the photovoltaics panel 1 , performing the stable withstand voltage test was not the means by which it was difficult and was 
more suitable than the method of performing a withstand voltage test where between the terminals P and N of the photovoltaics 
panel 1 is short-circuited, either. 

[0008] Then, this invention was proposed in view of the above-mentioned trouble, and the place made into the purpose is to offer 
the proof-pressure test method of the photovoltaics panel which can prevent beforehand that sparks occur when short-circuiting 
or opening between the terminals of a photovoltaics panel by the simple means. 
[0009] 

[Means for Solving the Problem] As technical means for attaining the above-mentioned purpose, this invention method A testing 
device is connected between the terminals of the couple of the photovoltaics panel made to arrange where many solar cell 
modules are connected. It is the method of performing a withstand voltage test by impressing test voltage between a photovoltaics 
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panel and the ground where between the terminal is short-circuited. It is made to impress test voltage, after connecting the switch 
which has the capacity which can open and close the direct-current power generation current generated on the photovoltaics panel 
in the state of Kaisei, closing the switch after that and short-circuiting between the terminals of a photovoltaics panel between the 
terminals of a photovoltaics panel. 

[0010] Moreover, after closing the aforementioned switch by injection of a switch injection switch, short-circuiting between the 
terminals of a photovoltaics panel at the time of a compressive-test start and setting it as the state of test voltage which can be 
impressed Test voltage is impressed from a testing device to a photovoltaics panel by throwing in a test voltage impression 
switch. It is desirable to carry out Kaisei of the aforementioned switch by supplying a switch isolating switch, after stopping 
impression of the aforementioned test voltage by the injection of a test voltage canceling switch and setting it as the state of the 
aforementioned switch which can be intercepted at the time of a compressive-test end. 
[0011] 

[Function] By this invention method, in order to connect a switch in the state of Kaisei between the terminals of a photovoltaics 
panel at the time of the start of a withstand voltage test, sparks do not occur between the terminal and end connection of a switch. 
On the other hand, at the time of the short circuit between the terminals by closing of a switch, or its opening, since it has the 
capacity for the switch to be able to open and close the direct-current power generation current of a photovoltaics panel, it is 
satisfactory. 

[0012] Moreover, after throwing in a switch injection switch, unless a test voltage impression switch is thrown in at the time of a 
compressive-test start Test voltage is made not to be impressed even if it throws in only a test voltage impression switch. 
Furthermore, an operation mistake is avoided for the operating procedure at the time of a compressive test as a positive thing by 
the switch having been made not to be intercepted, even if it supplied only the switch isolating switch, unless the switch isolating 
switch was supplied at the time of a compressive-test end, after supplying the test voltage canceling switch. 
[0013] 

[Example] The example of the proof-pressure test method of the photovoltaics panel concerning this invention is shown and 
explained to drawing 1 or drawing 7 . In addition, the same reference mark is given to the same portion as drawing 8 and drawing 
9 , and duplication explanation is omitted. 

[0014] The example of operation equipment of this invention method connects a testing device 10 to the terminal PI of the 
connector 13, P2, Nl, and A while forming the connector 13 which connected the switch 11 which has the capacity which can 
open and close the direct-current power generation current generated on the photovoltaics panel 1 in the state of Kaisei among the 
terminals P and N of the photovoltaics panel 1 , as shown in drawing 1 . In addition, nine are the breaker for overcurrent 
protections built in the connector 1 3 of the photovoltaics panel 1 among drawing. At this time, it is in the state where the test 
voltage by the testing device 10 is not impressed, after short-circuiting between the terminals P and N of the photovoltaics panel 1 
by closing after that the switch 1 1 mentioned above, test voltage is impressed by the testing device 10, and the withstand voltage 
test of the photovoltaics panel 1 is started. 

[001 5] Thus, in order to connect a switch 1 1 in the state of Kaisei among the terminals P and N of the photovoltaics panel 1 at the 
time of the start of a withstand voltage test, sparks do not occur between the Terminals P and N and end connection of a switch 
1 1 . On the other hand, at the time of the short circuit between the terminals P and N by closing of a switch 1 1 , or its opening, 
since it has the capacity which can open and close the direct-current power generation current which the switch 1 1 generated on 
the photovoltaics panel 1, it is satisfactory. 

[0016] Next, there is a means which shows the operating procedure which impresses test voltage after short-circuiting between 
the terminals P and N of the photovoltaics panel 1 mentioned above in drawing 2 in order to avoid an operation mistake as a 
positive thing. 

[0017] That is, as shown in this drawing, while forming the below-mentioned 1st latch relay 14 containing a switch 1 1 in a 
connector 13, the circuitry which consists of the 2nd latch relay 15, the switch injection switch 16, the switch isolating switch 17, 
the test voltage impression switch 18, the test voltage canceling switch 19, the below-mentioned compressive-test power supply 
20, and below-mentioned auxiliary power 21 is prepared in a testing device 10. the [ in addition, / the above 1st and ] -- 2 latch 
relays 1 4 and 1 5 have the function which latches the switching condition of each relay contact mentioned later 
[001 8] Concretely the 1 st latch relay 14 of the aforementioned connector 13 A switch 1 1 [one a-contact of the 1st latch relay 14], 
The 1st relay contact 22 which is a b contact, the 2nd relay contact 23 which is an a-contact, the 3rd relay contact 24, and the 1st 
operation coil 25 which this 1st latch relay 14 is operated and holds mechanically the operating state [the state which reversed the 
original state] of each relay contact, Circuitry is carried out with the 1st reset coil 26 which the mechanical maintenance state of 
this 1st latch relay 14 is canceled [ coil ], and returns each relay contact to the original state. By this 1st latch relay 14, it is the 
terminal Nl of a connector 13 about the end of the 1st and the 2nd relay contact 22 and 23. While connecting, it connects with 
Terminal A through the 3rd relay contact 24. Moreover, the other end of the 1 st and the 2nd relay contact 22 and 23 is reached 1 st 
operation coil 25, the 1st reset coil 26 is minded, and it is a terminal PI and P2. It connects, respectively. 
[0019] on the other hand — a testing device 10 — terminal PI of a connector 1 3 connecting — having had — a terminal — P — one 

— ' — auxiliary power — 21 — plus — a terminal — between — a switch — an injection — a switch — 16 - connecting — moreover — 
a connector — 1 3 — a terminal — P — two -- connecting -- having had -- a terminal P — two — ' — auxiliary power — 21 — plus 

— a terminal -- between ~ a switch ~ an isolating switch — 17 -- a b contact And the end of the test voltage impression switch 1 8 
is connected to terminal A' connected to the terminal A of a connector 1 3, the other end is connected to the end of the 5th relay 
contact 29 which is a b contact through the 2nd operation coil 28, and the other end is connected to the plus terminal of auxiliary 
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power 2 1 . Moreover, the end of the test voltage canceling switch 1 9 is connected to terminal A', the other end is connected to the 
end of the 6th relay contact 3 1 which is an a-contact through the 2nd reset coil 30, and the other end is connected to the plus 
terminal of auxiliary power 2 1 . On the other hand, it connects with the terminal T by which the end of the compressive-test power 
supply 20 was connected to the terrninai N of a connector 13, and the other end is connected to an earth terminal G through the 
7 th relay contact 32 which is an a-contact. Furthermore, terrninai Nl' connected to the terminal N of a connector 1 3 is connected 
to the minus terminal of auxiliary power 21 as it is. 

[0020] In addition, in this testing device 10, it is possible to use the alternating current for driving the control circuit built in the 
testing device 10 also besides using auxiliary power 1 9 or DC power supply. 

[0021] With the means which consists of the above-mentioned composition, at the time of a compressive-test start, as shown in 
drawing 3 , based on the applied voltage of auxiliary power 21, the 1st operation coil 25 in a connector 13 is excited by throwing 
in the switch injection switch 16 of a testing device 10, and while the 1st relay contact 22 carries out Kaisei by excitation of this 
operation coil 25, the 2nd, the 3rd relay contact 23 and 24, and a switch 1 1 close. Test voltage will be in the state which can be 
impressed to the photovoltaics panel 1 only after this switch 1 1 closes. 

[0022] While the 2nd operation coil 28 will be excited based on the applied voltage of auxiliary power 21 and the 5th and the 4th 
relay contact 29 and 27 will carry out Kaisei by excitation of this 2nd operation coil 28 since the 3rd relay contact 24 of the 1st 
latch relay 14 by the side of a connector 13 is closing at this time if the test voltage impression switch 18 of a testing device 10 is 
moreover thrown in as shown in drawing 4 , the 6th and the 7th relay contact 3 1 and 32 close. Test voltage is impressed to the 
photovoltaics panel 1 through the terminal N of a connector 13 by closing of this 7th relay contact 32 from the compressive-test 
power supply 20 of a testing device 10. Thus, test voltage is not impressed, even if it supplies only the test voltage impression 
switch 18, unless a switch 1 1 closes after throwing in the switch injection switch 16, since it enabled it to impress test voltage for 
the first time by making the 7th relay contact 32 close by injection of the test voltage impression switch 1 8 after making the switch 
1 1 close by injection of the switch injection switch 16 and setting it as the state of test voltage which can be impressed. 
[0023] That is, since the 3rd relay contact 24 of the 1st latch relay 14 is in the state where Kaisei was carried out even if it throws 
in only the test voltage impression switch 1 8, without throwing in the switch injection switch 16 from the state of drawing 2 , the 
2nd operation coil 28 is not excited, and since the 7th relay contact 32 does not close, compressive-test power supply 20 
blank-test voltage is not impressed. Thus, an operation mistake is avoided for the operating procedure of impressing test voltage 
after short-circuiting between the terminals P and N of the photovoltaics panel 1 with a switch 1 1 , as a positive thing. 
[0024] Next, at the time of a compressive-test end, as shown in drawing 5 , based on the applied voltage of auxiliary power 21, 
the 2nd reset coil 30 of the 2nd latch relay 1 5 is excited by supplying the test voltage canceling switch 19 of a testing device 10 
first, and while the 6th and the 7th relay contact 3 1 and 32 carry out Kaisei by excitation of this 2nd reset coil 30, the 4th and the 
5th relay contact 27 and 29 close. Test voltage is no longer impressed to the photovoltaics panel 1 from the compressive-test 
power supply 20 of a testing device 10 by Kaisei of the 7th relay contact 32 of the above, and it is set as the state of a switch 1 1 
which can be intercepted. 

[0025] Thus, after stopping impression of the test voltage from the compressive-test power supply 20 and setting it as the state of 
a switch 1 1 which can be intercepted If the switch isolating switch 17 is supplied as shown in drawing 6 , since the 4th relay 
contact 27 of the 2nd latch relay 1 5 will close at this time Based on the applied voltage of auxiliary power 2 1 , the 1 st reset coil 26 
of the 1st latch relay 14 is excited. While the 2nd and the 3rd relay contact 23 and 24 carry out Kaisei by excitation of this 1st 
reset coil 26, the 1 st relay contact 22 closes, Kaisei also of the switch 1 1 is carried out and, thereby, it returns to an initial state. 
[0026] Thus, unless impression of test voltage is stopped after supplying the test voltage canceling switch 1 9, since Kaisei of the 
switch 1 1 is carried out by the injection of the switch isolating switch 17 and it was made to make it return to an initial state after 
setting the test voltage from the compressive-test power supply 20 as an impression idle state by the injection of the test voltage 
canceling switch 1 9, even if it supplies only the switch isolating switch 17, a switch 1 1 does not carry out Kaisei. 
[0027] That is, since the 4th relay contact 27 of the 2nd latch relay 1 5 is in the state where Kaisei was carried out even if it 
supplies only the switch isolating switch 1 7, without supplying the state blank-test voltage canceling switch 1 9 of drawing 4 , the 
1st operation coil 26 is not excited, and a switch 1 1 does not carry out Kaisei. Thus, an operation mistake is avoided for the 
operating procedure of carrying out Kaisei of the switch 1 1 contrary to the time of a compressive-test start, after stopping 
impression of test voltage, and making it return to an initial state as a positive thing. 

[0028] In addition, although the example mentioned above explained the case where a switch 1 1 was made to build in the 
connector 13 of the photovoltaics panel 1, it is possible [ this invention ] to also make a switch 1 1 build in a testing device 10, as 
shown in drawing 7 , without being limited to this. Moreover, it is also possible to form the indicator which displays the switching 
condition of a switch 1 1, the impression existence of test voltage, etc. in the aforementioned testing device 10. 
[0029] 

[Effect of the Invention] In order to connect the switch which has the capacity which can open and close the direct-current power 
generation current generated on the photovoltaics panel between the terminals of a photovoltaics panel at the time of the start of a 
withstand voltage test in the state of Kaisei according to the proof-pressure test method of the photovoltaics panel concerning this 
invention, Since it is lost that sparks occur further at the time of an injection of a switch at the time of the connection, the terrninai 
of the photovoltaics panel is damaged, or it is lost that an operator burns himself, and it becomes easy to realize the withstand 
voltage test which was rich in safety. 

[0030] Moreover, after throwing in a switch injection switch, unless a test voltage impression switch is thrown in at the time of a 
compressive-test start Test voltage is made not to be impressed even if it throws in only a test voltage impression switch. 
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Furthermore, by the switch having been made not to be intercepted, even if it supplied only the switch isolating switch, unless the 
switch isolating switch was supplied at the time of a compressive-test end, after supplying the test voltage canceling switch The 
operating procedure at the time of a compressive test can be prevented beforehand, and the reliability of a withstand voltage test 
also improves an operation mistake by leaps and bounds considering it as a positive thing. 



[Translation done.] 
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ffiffl-TSUWtt. Sti^MlO{crtjgL£»J»&£ 



(4 

5 

[0021] ±mmf&frt>%z>^&-cte. mmsmm^ 

03fc^Jdt3^MlO<D§i§ffl3g&AX4y 
ri6&W<t&Zktz£*). WtmM2 wmmE. 
fc&ft VC&RB 1 3 l*)tf>8l 1 Jf^- g > a <f )V 2 

5#i®at£*u ^^3j-'<.u-^3>3>f^2 5osnac: 

X 93* 1 'J HfcS2 2#PWc-f I. k£KSS2 . S& 3 'J 
1^— «^i2 3, 2 4RXffimi/sl Umtitth. Z<m 
HSl lim&LXW>X*mmX>**)\<llz*tLX 

i«C§^*W^figft»gk£l>. 
[00 22] -e*>±?. 04t*1-iot:ii5i^SlO 10 
otti*mB^x4'y^i8£SA-r£k. £<DI$. « 

^si 3momi^y^ju-i4<r>m3*ju~m^L2 
Atm&tx^hw^ mmm2 leimmmzmn 

2*'<>ls-i'a>3j fr2 8(Dfmi,z£ 0355, ^41* 
I— J&52 9 , 2 7#l&£-r S k£{c3f£ 6.m7VU- 
Si3 1, 3 2*ffflj£-TS. £*H67yH&S3 2«> 

fflfi£t J: *) . iSil&g 1 o amm$mB2 0 a^g^ 
& 1 3 OSSHPN £tt LT±fi§3fcf&*>**^ 1 tSC8«E 

akj disks 1 i &ms&z*xmxE<omHm; 
mizmfcLt:±.T. mmsfmn yf-i so&ac: 

i OSS 7 y UH&53 2£BM3-£S£ kfcJ: D*D#>T 
>y^-l 6£&ALfc±T1!ra3Sl lJ&TOLfrHS 1 ). 

ssiWffBJJiii^-f y^i stzvt&hLxizmmEff 

[ 0 0 2 3 ] flP^ 02^Bb&^§8fflS&AX>f >y^- 
1 6SrStA-e-rtStiW)E9ljDX>f y^- 1 8fc'tt£&A 
l/Ct>. Ill77f UU-l 4c0jg3yi'HSj£2 4* < 30 
^L3t*tHtfcS<Of^2 Ji-^-y 3 y3>f/P2 8 
jWWS*1-*\ ®7yi^H££3 2#fflj£Ucl*9-CW 
OJ^®S2 0*^lr£»SE*i9lJni$n^\ .KOid 
KLT. ±&3B&mA**^l?)3&?P. NS^^fflSl 
1 T-MJS Lfc±TliSI§t«E£- Gmth t^o mitt®.* 

[0024] <scc mmsmm. msiz^^-xotz 
tTmmzm^mio^mmsm^ y^-i 9* 

&X?lZtlz£ 0»ti2 loEPJumEfcrS^wc 
m27«y^-'JV-l 5<9gS2 'J-fe-y brWrt^ 0#Il«8 40 
3fU Clc7)^2U-fe yh3^^3 0c7)SnafcJ:Om6, 
J&7 'J UH&53 1 , 3 2#i«ft-S k£KSIS4 % Ig5 
U Hft&2 7,29 tfffll&t* . B&fElfS7 U PHfoK 
3 20HB£J: 0 „ i$&§gg 1 0<0BffiliSittiSi2 0*» 

n 1 1 vmmwim&teztLh . 

[00 2 5] £^J:3fcLTiflBa*«B2 0*»&*>« 
Sttffi<0B«B*ffjI:S«TBBB»l 1 OiSSpirfl&Kffifc 

7SrSA-TSf:. 3S2 5-yf-'JV-l 5«>»4 50 
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Vl/-m&27im8.LX^&CDT. WmM2KD9 

mrntizm-i* »t»i57fjv-i4«ii'jt7h 

rJ>f;P2 6*«im8$iis £*>»1 'J** ha>f;k2 6*> 
■tt&J: 0^2 . 8S3 V PHfe»2 3, 24 matt* 

tmzmi ywH&£2 2#B!j£u mmi liius 

[0026] Cl<0«J:3tii£»Sffll?»X>f«yf-19<OS 
AfcJ: OBEMSWS 2 0 frfeoKME* mm±# 
■fctteLfeJi-C. gffB!33iS§r*>r 7«jftAfcJ: 

LfcOT\ IffllfgffJBRfcM 1 9 £ftAULLT3S 

1 7«ft*SXUTfcHBI»l 14WEL4H. 

[0027] w*>. ®4<vmj}*t>msmj&mx'( v 

1-1 9«^*«fflBfflW*4 y^-1 7*ftf£&A 
LTfe. ^^vf-'Jl'-l 5*5*4 >JU—*A2 7# 
^Lfc*t©tS>5»T® lJt^-S'H ^3>f /I/2 6 

•^Ji-CigHSl 1 5:181ft UT*»K«WMIS**i: 

[0028] N. ±^L^H*l0lT{i. HMI1 IS* 
H^tt't^ 1 1 3 

7 £*t£ o tmffi 1 1 fcMKHi 1 0 

<r t t^ig-cfc^. . t , i5ffiiti®s i o Mtmm 

[0029] 

zcommz hizmmv&Amiz-xwrm. 

fc»UfIKE3att!raW& - k *^ k . 
[ 0 0 3 0 3 WES»I84&^. SB^SAX-f -/ 

0. M»«EEWra^^ «y^0^2:ftAL-Ct>iSlimE* i 

fflfi^X-f v*Z&ALt:±X'mWffimx4 

\L*\,W). mfrnmM ~/+<r>*-*&xLxi*m 

£k*>T^. W«BS£ii<7)fi!Bttt>fR!lWt|ii)±i-|». 
[0ffic7)fS#^giaB] 

(Hi ] ^mmmom^sm^iimm*msm 

[02] *^BJr^fl!!<O||i^§0«S:^i-m<*«^ 

^m%0 
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[03 ] ®2<m8ffiikXA4 vtt&XLtiimZ* 
[05 ] ®40MimJBmz4 v1-£&\LtzVm$: 

tmmm io 
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[09] ^^^tw^vffm^mmnmmkfp 

i jHwsw*** 

io tmsm 
i i mm& 

1 6 gi!WS§&AX4 y^- 
1 7 |§fflSig|BfX>f y* 

1 8 mmsmaxA 

1 9 mmsfm^ 

P. N Jffrf 
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(7) 



&BFF7-2 3 5 68 5 



[07] 




